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(54)Tit!e: METHOD AND APPARATUS FOR CONTROLLING MAGNETIC PARTICLES BY PIPETTING MACHINE 



(57) Abstract 

A method and apparatus for controlling magnetic particles by a pipetting machine to carry out 
a pipetting processing for the collection of magnetic particles, their separation from a liquid, 
re-suspension by suspension with high accuracy, high sensitivity and high reliability. A separation 
region, where a magnetic field acts, is disposed inside a liquid passage connecting a distal end 
portion to a reservoir portion. When a liquid suspending the magnetic particles is allowed to pass 
through this separation region of a pipette portion for sucking or discharging the liquid, the magnetic 
field is applied to the separation region through the side surface of the liquid flow passage so that the 
magnetic particles are attracted to the inner side surface of the liquid flow passage and can be 
separated from the liquid. 
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g*x (h, o* m) zmx Ltc&<»%fttifmfrmfr < ^ zotz&m 
5 jzmizb >)#-&,m ch 2 o 2 si) *fc«&M#-»n 

75 h-t^5: tfrb h 'J^-KH^StU^MSftTfti 

!R U fro, ^<Cjg*»jg*«iLTfc 0, C L I AttiCL E I 

tt^T, ±E£J8PgS3 4 0£*ftttttttftj££Ki!ll-r*. 
15 0 9 Cfti?!:, c©8iij?ajJ&g 3 4 12, *f*£fl2 I cMts 

a* cd$i]8i£*t 9 c pu&t/y * u 4 o wtftt£%<D%7jkm®m 
«0S/T^?S/7gi3 o zum-rznmu 4 1 ihi-©*- 
h >j * ^^^^ffl^T-^©iaa^tf9 c tfr-cg zmQcDmmz 

S»WKft-5Ei»J£#»fc LT, <*J*.<i\ ft^v-?^flx3f (o 
20 MR) tr ck oTIrc#lK£ftfc , 7 - ? i/- h (7-^-hO-ST 
£>£fr, CCTIi, 9-? (ft*) ©»^£fr-5*»T\ 9-?i/ 
- h il^9) ©A2j^f\ 7D 7 e--f^^ CDROMOgf 

* a € « c ct 6 it m © a * © m m z n o m m m g © a » a * #j m u 4 

7 f 1 - *©A2j£*t 9 K 3 1 £#JS!]-f 6¥Affl*g|5 4 

25 2 h 2 9 om H&ft? tf^-y h$»Jiflg& 4 3 

TJuzmvtzt- h^o > ^©ii^^isiijs^^iigu 2 3 ©t^©^< 

•^2 8 ©PMTt£©$J8!)£ff o PMTSflfaSM 6 t> £*r-f £<> 
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©4 8 ±BPMT«IWaU 6 LT»£nfcfe*£H«f-r3 
*?0r¥l&4 9 HtTl^o 
10 ^i:, BlJiey * u {Zii s &iIE©rtg N *EB£«L3r<5 4&S 

SP4 1 -9 i/- KDftmzwtfrtzmTFftmm 

20 3'<*->K|g^Tft:ffi£*T©ra^£ff9 SEQffl»m^«B4 8 
1 t£W"f S t>©T'£>«5 0 
S£K> flijEf&*F*i§&?ffrg|J4 8 2 1*. #J*Ji\ tt#ft£>nfc9 
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fj®som^ii> Btriaefi&A^^j^igp 4 i*it 

i5r£©^tc*fU #£-f £M£l>o 0 #J&&*T'li, tBii&g^ 

10 n^*«Ktf:tB-r* »**»tt«cc#LTrf 

E QttMft^^IK 4 8 b hf^-y h ^ -y ^(r*f Litf&fcPRSI • p± 
15 ffl£firo C oTJg#£ff^-f *«#S E QfttSPff^g: 4 8 
c 2gSsrt©-£i££lR3l • ttffl-f 6 £ft S E Q#J8Uff tj^S 4 8 
d t£Wf3 b<DT&Z> 0 - >©ifc/£{i, 

nr^s^^-iwii, fly* if, 9- ? i/- h©m^ics^^r, Bijie 

25 ^©/c&Kte. ±ia#£^- >y h 2 9 £ 1 o®i|gi:o^t, o 
1 o©#- h >J », >>g3S ICo(,>T©mS*<^7-rs ST\ ^ 

£T©$£f*©&3B#fB!i2: % &^g©MgBf|Bl §f- 
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ufru %m&wtif®®±¥te. j >**^-y 3 > (gsKjg 

) ©fci&©l$®Ti&*K *©lffl(*, #£.3.-? h 2 9 li£HT^5 
tt&Uc&6 0 *CT\ *©B$fi£*fJffl LTft!j©MS£fTfc>ii:£C t 
K i; o T &gB#|ffl ££fg $ -tf 5 c <t #T # 3 o 

ftt>&&(D&m®m l gm$:$! l m'< ? - > t it, ^lt^? c t 

T£ t ... -®5$ 

15 :ni:J:ot, l$0^a;X;nt >f > + a^-i/ 3 >o^PeB 

20 t=nxt.„ -<D5t 

cnir^oT, l^o^a;^;!/!!, *Si£>r > + a ^- y a y® 
BffflK. fife© n &©&#<;:# U :t^-e§5 0 

^tisa^u, fires b*»su n^san, 
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roil terns mizt ttbrmmzfto ®uz&m?zz t 
bps* c©^^iii±, &ft®m-mB®m-&mz^T, mm 

5 > lk®®niz&Z&olz-rtl\i, frm^.-? h 2 9 (i> h ij 

z<D£oizLz y mm'<?->m%.3L®4 sit. f&££ft£isg 
15 tf^-y hfjM4 ski*, Bijiaes<D^ift^$ijiai-r6SiJ^ 

*i*^g{r^^5^aJ-- 7 h 2 9 StfXf--^ 3 2 3£©ibflMi 
£Tf!i»JS{l£g 3 4 K cfcoTfilSftTfcO, fMgil 3 4 ©ff^C: 
20 S^^T#SMS^ftt>n^)o ©ftttftteMgftgtiffiil^lgg 
SISA^SM 7 £frLTm&$Lt>tl%\ffl£Mi3 4©7 7 J )im 3 9 

(rietg^^^nrfc 0. 4*^K!£bTgcii}£nTC puy * y 4 o 

0 1 1 -*JBstTgfi$ftfc£«iSmi*3g£HiB 4 1 a 

25 tlg/T Ufc fe©T'&£ 0 

::T, $14 1 b©9 THOLEj iIB©#-*tl*# - M 
«y ^£112 5 ©rtttg^LTfc 0. TSTEPJ ©fflBKIi, #ft 

(i^a6^a$nT^s^^©as$-^-r 0 ;:t\ rFej tit. 

m&#$L?*m{^ mi tim&m. rcoj tit. mmm&m 
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> ^©^ttt^tli, 4#l'l£©Simicii@fttfj&<,M*ig^g£ 

#fft£n£ 0 c©&, il^ST'iS,k »± ft £ It ? c <!:(;:£ *k 5£ 

25 ^Oigt LTStf&gSf^ft, *©|£, ( + ) q±tti 

li (-) O&mkLT&mztiZo 

mm*. m&&&?2 t&mkz%£izmmzv%tz!6, mt, 

v h + y y P flic IRE LfcBmftft^ 2 £Ife*£ $ -iJ-s fc&Kfr 
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#©ifrttt£fr0l**£^ o 

$-f £&©*£ LT. j&ft 3 0 0 u 1 /s e cSgTff^n^o 
r I nc#j fgii, > + ^^<i/ a y(Dt%m&t%j£ btc tor 

#l>«>Lntf, C©&8li, h 2 9 liflfe©^- h >J 

15 ? >>£2§2 5©ffia^firx.SB#Kt/«C5o 

2 © 2 x-r v -f&izia^tz c ta<, Biiiem^w^p^gc 4 8 2 1: 

20 rigjifWi&oj 0111:77^ l^iot, itii!r©ft&nft& 

1141c BPS r&ftSEQ. i^lrSEQ. ftffSEQ, £g 
SEQj m3<!>&mizg:&£titzMmii > i/-'r>z&^T&t), 
25 coif i:r&oTli^frt>n§cti:/ l ( £§ 0 ftoT. SgK&g 

1 eifi&WtKZo -©®£Kli. 5B4 1 d, 4 1 e&tfjjijlfi r 
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B#lffl> BP^Hl 1 OlTIi, tt»SEQ*<»7-rs*T?©||ftl^|ffl 
. 01 io ri j ©$ii©f£i&Bf r a j ti, n@@0^> 

©^iSBSfiik Ml lo r 2 j - r 6 j ©i®g©Ht!ii$ii£ r b j b 

.0ii©r7j~-ri4j £r<D®m<Dm®%fm£ re j 
*>©T&6 0 :^b0A, B, C©*£: &teftm®$:m&&nzMft 

15 Lfc^oT, ^©lg^iKi, ft Est®, A+B + C^ t Bl , 

5$(D> t=nxt.„ ^ffli^r-r >*a^-^ a xD&tm t „ in x 
Aomwimmfr b 8 8\ b©hiiii$®^i o i fj\ c© 

20 ^i&BflSW 1 8 9#*^5«!l£l£*£f»fc*£i::M: % ^> + i ^<_ 
i/3 >©B*fS£3 7 3 »t LTftS-mtf, £&©&#X(i&f*# 

-i/B yommfrz* a, b, c©niij^K^i*^-r-s e fc-5(ctT 

25 *>&t^ 0 

<*£K, rsAj , rsBj, rs C j (±, *&g©ff 

fc#^cijrEfia^^->ft«a 4 8 3 irj:oT^^$n6 taj 

. tbj , rcj iz&mmxftmtt 6g*Hi#£©fca6K % 
^S©^P5llfft>n-5^^©^ffio/*a6{l^S/AB$F B lTfeoT, HI 
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e taj . r b j , rc j (Dmm* <o t>m#m < ^^nx^^o 

&izWz.tf, taj , r b j , r c j ©n#flB(ifjfa tsaj . rs 

bj > rscj <Dtif®&o tez£oizm%?z>£?mi 

5 -€-©ffe©ff7n tlTli> 0J;Ui\ i^-7t (HOLE) K 2 Q&© 

g*2! ^n> ^ui2j £#£u &mom£&z&z>z torn* 

£C t *>HjtBT&£o 8 0 %©E£I»3| in*)® 2 0 

10 %©i^Si:gfCt^T'^o 

* 6 c <b thi# £ -r s zt w it £ § ck -5 k *»fiK $ n T I > £ o 
20 ££>{c, ^©^©^©iSSI&tftt^&KKogra^-f 3 c <!: 

&Wtc <* K>$m Lgt>*>©#&0> c©<i^ir(i<£ilT8l^t--5© 

##*l<, c©t^(c{if&i$©m^^^r^T*.5o 

25 o^T*>f&5£#«Jt&T£6„ d © ffi HI [U & (i , *$£©££©$(::£ 
£tt£l*m©1«, */c, ttttfMfc* 2 S^MiJ: 0 2 

Wttffl(l»€$n«« toH, C©&ilT(21&te#:iS^ 2 ©ffiS 

^•e^ y hf-y zr?<om^Uft mm® i i ) vnoz tttx^ 
6 z tfrt>. &t£^ffim®&X'it#{zm&fttiL? 2 omm^mv 

3 6 



WO 97/44671 



PCT/JP96/01333 



t Z 6T> C©«©ijriMg3MC:fcH>Tfg&{*©S£-£M<c&E- 

It^ct^b, 8&tt©fi©gH, BPS, ttiiiffi$CD2gftft<Hfi 
5 <bttS 0 

h 2 9 ©I^T&g^WKrT'i So 
^©©SlIJgKo^T, HJBfK 4 tfctt©tfc2£fT9l&-££0!jK LT 

io , 4&©tr^ b?yzfp-t)<£* j xjisNizm^ztitzft&mzm 
ft© i o©y x;i>nc:©<*IS:U- £ftTi>* 0 

v~7P£% 1 ©fctt#lRJrt3ttT^5§8K»ALT, *©®ffi£ 

(*ffl©tr^y hf^P^gflt, *©*2©tfe«:*<lRj|« l $nT 
i^*g«K»ALT % a»*iB*«l€L<i:*<^, Hji2!£ 1 ©&ft© 
Miffi <b/«£S i: -5 C^atS, cn£©i&fp£ 4 o©J&{$ 

fc«*<iftl*JCaK AO Ctft, t'^y hf 9 yp©^n;^i 
±ISE^-t>-9-©ft!j©fiJffli:LT, ±£8*815 2 3 CffcE 

ztifcftmn»0*®&m0*0ftmizm^z z ttfi-ez Zo zti 
^tai^^ns^ «^©fi*«^+»tt«^(ciii!is*<»t»ief$ 
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5 _tE$ffi-t?>iM4. »&3I©G£© 77 »J £&*n-f 6 C t # 

T££o cn<4i§#©ffiffi£8&?-£££©IS3|{C#3£ft|i/h$ 
C©tWFJr£J!*(±©&£l4lSSIffllL BPS, "j 

15 ©m^tc^oTft^n-So 

20 1 2*T*<a*K £$g©fl&, ^I©8^ ft, {4g> feft 

©ft. ttfi. V + a^-i/a >©B$|Bk ®#©Wlift. 

::t, ^f-^Sl-xf'^Si 2 ©#*|I4, mi 

25 *^jST(4, MSKftft^ * - h 'J * 2 5 <Djft%.G>K\z 

& 6 1)<?tt>W%£tlTtsl0, ffifl^-tr ^USB 2 6 ©flMJgffifttc 

(4. 7#$m£ft&ftttSSrt<«£ft-S J:? KtitfiStSftT^ 

-5fe©tt--s 0 ifcA^t, Hij&s^*mg©^:£j4 Ltei^ot 
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mmmfflA, b. c£^£u mmsEQ®mmff.®4 8 hzkl 

8 afrmWlZtl, ®Bm&3 4 h 2 9SCf^f-^ 3 

2 £f- ? 75 2 2 ©&§£ T'f£i&£-££ 0 ^Lt, 

h 2 9 ^ktlt, 4 j$©;x;bNi: tf<? 7 :/P£•g:i3•t^- 
, :tlb^7 b^y7P£flH>T. ^I5|gp2 3fr£>j9r£il©I*^ 
10 £®3I U *- h 'J ^ 5 cDttit^^iiL^a^So 

-©^am, *x-^3 2©ggt;*f-r %w&-y5nv>®mikx}ft 

-y h 2 9 ©E^fa©^^ oT*r;bft3 0 ^a^ 7 h 
2 9 \X 4 X^N^I^Bf^^f^dififp-r^,, 

15 „ M©t^? hf-yT/P^ffl^T, ffcftgf|gB2 7©i?r£©&# 

£f§*» e>d*g*©3i i ©fcf*£R£3i un^*- h 'j 7 ^£f§2 5 
©^^©^{cffl^-a-r-So 

20 PI28&3n. % 1 7t (#-A0 ft©£G>*Jg8mft${;:iS3l£ft 
/c&#££;ttta} Lfcfc, ^^(*i:±seSl&^^Kttf*^<i:©ig^ 

-©#- h "J -;§S2 5 ( 4 fcflO ©«tS3&<i9f^©«Klc»-r 
25 §h ^f'^S 1 a©$l ©J&ttKo^T©-f > + ^^-i/ 3 > 
©■*HI£*JfflLT, ^^^L-.y h 2 9S^r-i^3 2£f£f&£-lt 
T N f5 2©&ftt^-ol,>T©ffe©M©27- h 'J 9 ^5gf|2 5 Co^T 

©mk#^ i^«i©ias©ffla^fft>n^o coi^cit, # 

m »y h 2 9 ©£ffll$lffl#£&Ltt^ e fc-5K. #M©MS7>^t> 
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ftSo 

m 1 3 ( a ) 2Xf'^ft(2 ®®fcmi)<'ift>nZ>V!kW) © 

7^©^i©-f> + ^^-^3 >©b$K(;. ^i^®^©M©^ i © 

15 hf-y7P©&i§S& 1 1 ©*mffiK£#Pl&B(C#ij-f £ 0 

oT±ie^ii^ i i ©rcitSDCfflrm^ftSo */c, ±12^^20 

Sft, 88l14(*ft^2^^^{Cffim$ft5ck-5 <:|20.$ftTl>^o 
C ©<£ -5 II LTBm#&^ 2 ^il^n/:^ C ©&&{**£ 2 
25 *- h 'J ? 5 ©f? 1 TtKtt t ft S ftTflf 

$3 ft. mttttft^ 2 ©*A<iE^? 7yPC .So 
Xf-y^S 3 at, >y li, ®ft#&^2£ti 

itfcl £ ft©& 2/t^ti££>ft3 0 
Lri>U II l iZ7p-?£-otz s riR£r*ri*K0j ©i§eic77r 
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5 IZMtio 

Xx>y7°S5T\ % 2 Rfr £ft#$£l&3l*f S 0 COti, ±12 
i^Mli, ? 7P©#«i<?SigcgC 1 1 a ©£>£&ii8§ 1 l 

* L/T> iE^>e>W7l/:i, ±12 tr^< « y h * «, zf p {J 
2*£T«r*U -©&1±f*ft^ 2£8fc< 

, ±i2vt<cRtaj£tt. sbi${*&^ 2 ©❖*<±i2tf^. y 7 yp (: 

Xf-y 5 at, ±Etf^y F^y^Pli, 58&&&^2£fi!i 
15 llf:^, ft©&3ftK&t>*l§ 0 tStXf >y^S 6T, £3 

y ^«ft5JKi|i:»B LT58ttf*&^ 2 ©l»«tt&£Ji?|ifc L 

2 6 £©£E&£^-ft£-tt£ C t^-Cl§. 

20 *LT. 9 1 ©&#©£2©^ >^Hflte£nS 0 

+ >*<il!*&<*ft5 01 3 (a) 

„ 8iJ©#-tr y h^SXIi^a^-y h 2 9 £#®>£-t*-£ 0 
25 *UT, ±E'<>tr>r*<»7L*3«fe«:©*l©-r> + a AC- 
is 3 yfttistZb, ^2M©BOlIi:gf), *m&g#&7L 

F 2 9 1 &ft©C©&SKf£;5o 
^•^S 7T\ ±12 t?^ -y^Pli, 7tf*J©&^&6£- 
^S«S?|-rSo C©i:#. ±E»5MI*, S^f^^ hf^^PK 
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ft*-»$*fiofca, &©ft©ft#fc£, ±E«s^*i»3l^ll|ii: 
El5¥*-CIR3IU »gf*tt*2©ft» -l*||#ff*>ft5o 

®.?2ZffimLtc££, &©H 5 5tKi££n, Xf^S 1 07, 

f- y ^p^^»n5^riqnr»» urmttftfi^ 2 ©©jftt<Bi£ii?i& 

U ftoT. £&&©l&A • ttHS£ti f> 

15 ^ff?ctt\ ^ttttfttt^ 2 t*K*7 t©Kl6*i%-fb*-a- 

*UT, Xf^S 1 1 T\ Mtt7*£fr£ft£iRALT, X 
f?^Sl lat, 1 0 7u:#iifr£-t^ Xf»;^S 1 2 T 

20 fit, iE'ODWtit, WtfttEt?'*? h^y^ 

pi*, br^y h** ^g«2 4 {z&mzti&mztiZo 

» 1 ®t*ttfcot,*Tfil±<D»a*<l*7-r<S $1 3 0 (a) C 

aoT, $4£f*©A©»aa<Mt&£ft. ra«©&a*<i*oiS3tt 

25 M*nfc«ttj«*-b^a2 8©M**^C»*n* a f LT- 
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moUfffiSA, sb. seizor, xxommo&M&Mizum 

5 >£&5£U MISS E QfrJjSJff^Sfi 4 8 1 I*, mtta--, h& 
E5±-T5 1 1 fell, &g(C#gttaf(jK#&1-3c irjick oT. $h 

-^6 It, ICIHISXf-^ 6 7, ©±^II(iXx-^©iSS^ 

20 «y h 6 6, »tf PMT*<±T»LT, ftRk «©±:7 * h>©lt 

±Ifi#&:i--y h 6 6 «y h ^ .y :7*P^©vr* .y MJfc 

• W|ai»F*<-#K»lHft, B/F (ftlI!/Lf*££t&{$tS? 
©) #«U /<ye>r («0fiL»3|.«:ai*fT9Ct) ir^sn 

h 6 6 £*TLT^£ e 

i ^^i^^nT^^o 
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±f2@fex-f-^ 6 7 li. WLttmzmMzntctiLm®*- h »j .y 

0 1 5 Ktf-T <k o iw, «&fljc:&£;*7- h u 7 6 3 li> 
©M5 1 irii, #J>tli\ 8<S©/t^tf£>ftTl^ 0 

ym8fE©5t©9$, -#©«»<:: fc^vti*. it¥m%.%om%ft 

^5 37*5, Cftb£/t©EE?t]^&li> St&Xf- «y :/K*fc£;&-£ 

10 !g$ti»rffiB&V^tt fro. #|ggtf 5 6 ©flUS&lc li. 

»rffiB&G!U*©-&©* 5 4 frrtlM©ta**®K&oTJ&>j5c$ftT^ 

^-fcj; 0 *>^<* < ffm£ftT^5 c tfr£, tr^-y h^^^P©^ 
15 ijggC^rtlSaJIC^^UTfc^ ft 5 2 KlRg £ ft fcf**4l£fri£?S 5 4 

o 

M >y i^Sg 6 3 liigXf-^ 6 7 © *4>#|Sj (I £/ 
ttT4<®¥firliK?iJ£ftT&9, M£ffi/t5 3 >y h 

20 6 5 <D®.&tmG?Z£ 7i:^t^n5o 

:0«k9i:*-h'J7 6 7 £@Efi-f 6 c it\ Tt^ffliJ^J- 
- y h 6 5 ©ftilli3W/£ffi/t 5 3^b*T^t*5: 

h 6 5 (*&§&©#?!#/<*: l^o ±12 4 8©#&.a^y h 6 

6©&y X;m:o^t h >; y ^iS6 3 ©esgtr^o 

25 IZ-tZZ £\Zt£% 0 * - M y 6 3 ££Tp5]-& (ls]£ 

Xx-^©&$ICt£MO ±{CB2gr^^r&fc%^^ft, C©^£ti 
li, h 6 5 ©ftiil*, <f *$)© 2 US© # - h 'J y 

§f§6 3©SW£ffl}t5 3©ftgt, H>m<D 2<®©iM£ffl,t 5 3 ©ft 

C©^S(i, -m4fla©*- h M -y >>#f§3 2 K^&giSgL 
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15 7 8 HLTl^o ft, :©*«:gg7 9 K \t±^M^. jl- * h ( 
PMT) (if$;iTfcl\ S£oT, zM£Kol^TI«£3|ffl©gftlf: 

^aEg$n/c9$;mgp7 2, -14 ^^os-^jkms©/^^ 
# t>nfc*7- h >j », 7 5*«6fflEii$n^»»^u- h 8 1 

, &tf^>y ? ? 7 U itHffl^:/? 7 ?73, RXS-ij- Y >; 

25 l^ntl»5, 

Xx- ^8 0K(i, &ijg&H 7 6, 7 7 ^Htl^nt^S 

snrfco, si9§f§7 6©i^gp(rti % t- hyny^m^tt- 

0°C) ©attfifflftt»Clt»-r*Ct*<T*5 0 io&M88 7 7 
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EST££o g{i©&*tt4-&gilgli±E$ 1 ©MffltlHi 
10 % 4 

15 *(*ss9 9ii> «* ®®mmi)mmzn£W:tztt irmmij^ 

K&ifr°JWd:xx- 9 9 ot, c©x^-^9 o©±;frKt£tf £>n 
^ffi<i» LT£^©^|fi]S^±T©^(6j(r^i!jBr^^^ffi^^ y V 
9 7. £tfft^ffi!l£^-<y h (PMT) 9 6£{i*_T^6 0 
_LE#&^- * h 9 1 Jk01t¥m%.^- y V 9 6 Kot>Tli!& 1 © 

IfbtltzX- h 'J y 9 1^4 MiEg^n/c^^y I/- h 9 2 

±12* - h »J ^S§9 1 ©&7tKli. ^&#^<mm;&D : ft# 
25 &3^#j££n^ J/:^f*Ki:iiM*^ft$nTl^o C©#- 

MJvfMj i u l *©£ 

tB&3f»K&$S 9 5 te, d 1 8 (c^f J: ? £{*#&gJ^ £tt 
0. &M&H9 5 ©±ffi{**-^ F3ft N ±2fl©B8##©gf5&(- 
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lib*^ h?y 7? v ^IK^SP 9 3^^Jtt>n> ffe© 

> -©§S3IS©rt$t:(itt$0<£#i£tt£ttT b*^.y hf-.y7p|ig 
5 ±*tfc«J0«TM(ILTH3o d ©««©«, ®ffl&iigg3g£ ft 3 
©t'fim-c*f), ^/c±gpcg9 5 cm«:tm, 

@ 1 9 7!jSH2 1 i:^tJ:9i:, c ©JfcMc# Sgg 1 o 0 li 

15 „ ^ggsi o o izmtzm* omm&ftj c pu&cm* u i 4 

0 * - h »J », ^gf§ 1 5 1 ©£«©J&,T^jl¥ffi*±|||©^f§i© 
©S^^ff ^g^SP I 4 1 HljI2^7- h >j «y ^^SI1f$g^flK 
l> fiSiaiHieXx-^ 1 3 1 izmm&tltz*- h l ) y i? 
g^l 5 1 ©il£*x-i; 1 3 1 © + 4>Kjfilr^©flH::ftattfc/< 
20 -a- K*/<-a- KK«» 1 1 5TK*I|i(oT»Kt5'<-3- 
KRKMMflS 1 6 6 i:> £*f-f £ 0 

£ e>^s fi-©*- h » y«s*M^T-a©«i.a*ff-5 c <t 

M (OMR), 7D» ; t'-fa^ C D R 0 M> iiff^tcj:^ 
25 T, ^t*^aiffg©giftA^J©$(JSl]^-r§^i&A^fj^g|J l 4 7t 

b£ft©#JSil£fT 9 httiSMM 1 4 3 fc, j 

3 1 omm^n imuxr-vtmu 1 4 4 iraisj&xx-^ 
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1 3 1 ©S^ffi 1 5 4 K&tt/clf ~Ch% t- 9<»W.&mm$:'tt 

?m&mm® i 4 5 1, ffiszPMTommzn? pmt#j« i 4 

iECPUS^y^'j i 4 OKI** ^D/^Aiaot, 
ifflxi*#SB«w^*n*«-asoiaai^iBix(i*- b u * 

fRH8i, #£lT6^g©lSt!Si]tf?R£^tf#- h >J y ^&2§ l 

5 i izmtzffi ufc*- h 'J * i 5 i (Dd?>m%-rz> 

* - b 'J v ^SfHro^T|fjElel$K^x- S> l 3 l ^©&«£{E-r 

^«m^¥is: not, mzPMTpimtt i 4 6 Lxnztitz 
g & £ # s k <e £ -r s in e * ¥ v - ? m m & m # >m * jr n § % ^ © 

25 ^v-^KKSfcioTK^So v - ? Mil*, &2f£ 

ffl £-r &4M£^-f^g©? ^ist^igirv- tzttvz z t 

g^©$WiH<jiaei&A:fc$JM 1 4 7 tc J: oT$fJffll£ft&o Ifria 
CPUSC^^ 'J 1 4 0 K<fc 0f8JiJc$ftfc£«ra?j^© 1 7 0 ii. 
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4 1 ©MKgiB-f h U v 1 5 1 Z&mBO&Mtm 

5 MmSEK&oVT. B(jl2[lIfeXx- 1 3 1 ©it A 

PI 1 Ofr£ 1 o-f o^MJ-f h »J «, ^<gf§ l 5 1 

m ^ <* n tz® & •? o s ft -r 5 <> 
fexf-;i 3 1 <r5 y yi*{zm.mzn% 0 

10 d©<fc 9 K LT, Mtt*- h 'J y 1 5 1 ©fliUBHUteXx 

3 1 ^©&«#5c7-f £ fjiac PUSCf^ * 'J 1 4 0© 
l£^KJ;oT N ^itHIfeXT 1 -^ 1 3 1 (i 1 IgLt, 1irE'<-=i 
- VWtM 1 1 5 W\ h U >y i?g?f l 5 1 ©^^(Cig^igc 

15 cn{c < toT > fiiac p u&tfy * y 1 4 ooj5ii/^->^ 

1 4 8 \U m&mt>tltz&t>- h U * 1 5 1 iZtfistitz 

^->^U(T©cfc-5(C|S;^r-5o 
20 11'^- >©t8:>£ii, -vZZtfVm^fBHzRdio&w&ni 
zt, BP*., MS5c&^£±tf 3 o cli/^- >©l^^*^t>ti 
£o Lfr -e©l8T£ntftt6^ < 0£Xf-- y 1 3 1 ©ibft£ 

25 , i h >; ? >>^fi(:o^T©®s^^7-r-5 mm* 
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a> (firsts) ®tztbot$fflT& *©fsm, e^y k y y 
-ri#s#tt<. itz^ tr^-y ycDi!jf^fcg/M?g©si§{c±fe 

10 -f &&©|5j-3gi©ffi— iSSiro^r. &&©£- h 'J -y 
^5J:^:tni±\ tr^-y hf- y yti, b *) y > 

flK&s-r 6 c t^*T'§ -sfflgt©^ - h U «y ^tsc^^t, ^— 

#f£Hjm> £>6^B j ©M i ©^ >*a^-">3 ^©tf^-y 
h^«yy©#^aNFF^ I J , , B|l*>. b°^y h?yZflZ&6m-t> 
- h 'J «y ^&3SK*f-r3&©*aS£3l£l&^Tf? 9 C trt<T§ttl^ 

tf^ ,hf 7 ^©^Ma^^^^t-r^^K^^^irfjjffi^-^ *> 

20 ©T'fe^o 

*mfc#&m%fffl I J . rtKtf^-y <y :/^ft!n:M-f 6 c t 
ck3#£^©Mg©ft*i$fig£P (mm* y^r=L<-^ 3 ><D%fffl 

25 urnm-©*- h >j «y v%%f)<&%2nxmuft&tiLm.izmz>£T* 

fiP*., ^ P x n ' ■ + R ' , £ I 1 , T&So 
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fig. ft — b l ) y i?&%<D®%lt, M&EfzXT-i? l 3 1 £JIS#[6] 
, #*-h'J 9 ^gii:S"n' , • I 1 , (i.j koht»* 

&c «-^B©iig©^(z^^ nT^6Sfe^ias©jtt€-^ai-r5 

o 

©^«M££*A<Kr£a&* fe©T*S 0 &&»g©&ft<ft biggng± 

20 ommzm^Zo 

25 :/©Jgg i:FtGt^^^tt5 0 

©as©«smc®B-r§ 0 
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Dlco^TIi, 1 1 JggEJr-o^TIL 1 4^(*tt6, 

ftfie&^a©^ > + a >©i$PiJK BP£^B&gK 

5 2O^«0T^b^l/-^i:^l, 3 2#tt©T!§iJ©?' 

. ^b, iS^f-y I 3 1 *< 1 |5HE-r*IH(C, *- h y -y 
5*/ 3 OWHEtU 2 ©»£KW;, 

"MJ7 ^S8 3*/ 3 0»t-rntf»*«T***^Jlol>Ttt 
15 W-fZo 

mfc&m'<?->$stz^fki 4 Bit, mfrmm&tu 

20 tSt, Ji@Ei:ohTli, «iDK-^"C(* 

i^^iclt, ^cft^jsin^ 2 ©«£©&g£m^ ^ «i tcgfe 

25 (DtikW, fciX-tf, 8fc#M l ©«£K{i N IggE©4^«:t, J® 
- >i:iSot, iijISleJ£*7 L - i?#JM 14 4, tx 7 |-f 7 zfffl 
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mmi 4 3, PMTmmui 4 GRtfu&mm® i 4 nzmmziz 

T6*K C©&SfiLT<*. ffiflu mm. DN 

10 A, ^^-DNA, RNA, m-RNA*/:li^77; K3|©fc& 

iK*i«7-fv h-y. ft^as*. 

*«r J: oT t°^«y hf- y 7©M8&©flMffiK]&ttf*£M£it-*: 

20 zz&vktz*nzm&tzzti><&zL^o c©«£, #&sn 

3&li> ±!£©«J:9(r^J6^iK*rt*U(:^aUTfc^, -SAT 

> 77- h u 9 ^«8o««M»cDikStt, JMtTt) jt<, « 

25 »W©7^?D^U-h«|:^(,tt^ 0 C©v>f^n^b- 
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m * © m m 
&ftn^mt?zmm£$t;ztz®®t?zftm&{z±zm 

2. mti^^y h8B©#fitfg$Sim. &®0&*kRUmW.Ufaz 

tzmvtzmigfmtimMf&iz&mLtzi&iz, mmrtrntmiszti 

mmt-tzmftomm i s/ii* 2 o^?tifrfcm,<Dfr&.®iz£ 
z # m t -t s m * © is a 2 e m <d % m ® k j: 5 is tt # ta ^ © $j 

20 gU^fto 

25 ffl 1 7bS4©^rn^(rCtt©^tt«(iJ;5»f4»:«fi[-T-©{Wia 

6. -£fi©&f*£-£ft©®i±{*&^$s$i£&££-£/ctt 
■5 icaussnr^sc: t*«F»trsi&*©ifiBi 1^150^ 
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£#® t-r zm&omm i 6 v>\,^-?tifrizsn&®fr&®iz 

15 3ff#©fc|i 8 (Cie«j©^aii(cJ:^mtt«:^^©$!jai 

i o. m^ommztti{t%(z^wL^i\f^mzis^x, mzm 

20 Z&kftmT*ftKoZtZ®®ttZft&®lz£zmtkft8L? 

> 2b±oj xjuz^t-^y h^yf^mLtzm^izu^ m 
25 ^©^hi71j^i oo^-rn^izmno^m^m^iznuo z 
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©*r&. tt, b$p^ mi?* ®gu iiK^L < liffijgcck^is 

t©W&^©lltt£#££frm/TlffB£A:fcL (S 1 0 0) . 
5 ^Ki&g4-ff7Fflg£P#rL (S 1 0 1 ) . MttZtxtzftm 

->£fc£L (si 02) , m&ft&mxtt.®m®%m%:iztt 

ff^ (SI 03) : t-rsif#©«lffi 1 7bM 1 1 <ZH> 

® £ 58 *§ ffl £ & 1 £ L * I i < fc ( :i s; © £ Ifr * fir 9 
20 14. 5fc*8SB> ffriSSIk £R5fc«8|J&tfBrffl8B£ISAJft«i&. ft. 

v ( r ^ & & i§ & 1*9 i c a ft ffl # & i ? $ ft * # *t m $ as * w-r s 

FSPrt(C»14ft:tfi[^*»i5Lfctt*i»5l L & (i Ht StS £ -It Z> 

25 ^©ftOT7^MftBJ£;&<5 ; L£fc{il&< fca6(w»«jg©ffi 
l^?S8iragits $fS£Btt©&Bi::£2|-f SgiS 
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1 5. ffl!2t?'<y hSBIi, flIffiffrM©IPflPKBijie#a.a^ h 

5 ©#J8D£*>*T-3 C 6^^©«5|1 1 3£fclil 4© 

^rft^ia«©#i£«K«fc3i814ft&^©$®gg 0 

&^©$«!8il&g 0 

l 7. ftttit>©fe*8&, *«>©»»», ^i^^^gp&^^^gp^ 

viy h^. y ^t©»K^cf(ii?rE»5ffi»«iB©ifEtr^y 
©Kffli 37bm \ 7 <t>^Ttifrizszmztitzftm®{z±zm& 
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1 9. m&ft®.*mmm j $>B&)®%(Dmm^fen > wmmiz&E 

15 ©wn. tt«, «fiw, mm. mm, iijg^u < tiaii^tcj;^ 

^¥19: (200) t> A**n/cfria»^t9«nit^^r, & 
a*tT{c^5i^»*rt»*i?«f"r*»^rt§p«f#s (201 

20 ga^-p^&g^*- - ( 

2 0 2 ) i:, fiirE£&ttXt*ffir£$8&&gft£*t U 

9 ->mftm7f^& (2 o 3) tz^-tzz tzftrnttzm 
25 &?(D®mmm 0 

2 2. VbLT. SS©H: t 0 ^^ ha©5fe«a*<^/i 

5IX<ittffl£fT9 C <b£#®t<r£ig*©|&ffl 1 3ftM2 1© 

5 8 
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5 mxomm i 37^2 2 m^-rtifrizizwiz txtzftmmiz * z 

mm i 3 7bM»^©«iiiB 2 3 ©^-r ftTWcisuc;* n/c^-a^Kc 
io £z>m&#®.+offlffl%& 0 

£B21£L* *>©-?£> 5 d t*#fttt 3»#©$fiffl 1 371jMm 

©$>JSPS£o 

15 2 6. «Riiig£*rrsffl3£si$£ffl;L, Ssw^autc^, mm®. 

2 7. BijffiM^sBcsd^Bttr^^t^-s h ij tf-&,mme>&m% 
*©ish 2 6 izmmzntcftmmiz&zm&tttiL+offlm&w: 

o 

2 8. St&> *J**$©#«gT 

&{*&^©#Ja!l£flo 

*: *>©T&* *19#©«iffl 1 3 7bM2 8©^r 
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SPSS. 



6 0 
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[1 9 9 6^10^ 2 8 6 (2 8. 1 0. 9 6) B»»ft5£a : tfU3tt0>2»*«>f51l 
i 3 Ott£rU*tt*0>fK!li -3 6{rg$^x«btLf- 0 (91) ] 

si $ o a 

10 (i&Ke®££*fK Xlt »Mi:J:«!|.tt|iifl)»|, 
ttfi, J®*. Bit. *K*L<tt»»KJi««*o ff i| 
»®******&»*1IMI*A*L (S 1 0 OK AtlZft 

«tt»*rt**P«f L (S 1 0 1 ) , »ff*tlfc»*rt* K * 

i o 3) -t^atrs^ttaniiBttictt^^^ 

0 

$ns^®iR?i . affiant a«B«H=+a*»**»* n 
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15 8. MBIi, ^j*3.-y Hctttf&nfc 1 Xli2&±© 

#©fBffl l 7!?M 7 ©i>T n^irlBfto^&^K^dfTtt 9 <fc r> 

9. «I(S10 1) ©HlJiam^rtS©H?«r(i. A2j£n*:flg 

u< u xii^^^^mn©^Mfi«-Bff^ 

c t*#mt-r^it^©fi!ffl i TifS 8 ©^-rftfrKettsftk 

10. jfig (s i o 2) ©Bijie&g'^- >©&£{*, m^$n 
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#®t-r *fg#©t&ffl 1 7^ 9 ©^rn^icE«i$n/c^tta 

fii£&£ttft^©0jaij;fr& o 
5 11. tt*ttX«««c^«»3&<a«[©»^jc|i % lX(i2J«±© 
fi&ttfrfctf *fflg©Wi&fr£ll-7*T©-f >*i^-:/ 3 > 
*fifc<£fm«l*IBn\ XI*, -f rz + a'*-*/ 3 >©Bf[ai t «• 
A 2k flJ££L< ttfifcU */h©-f Iz + a^-s/g >b$k t 

0 ttt, J/ » >«t... ©£&{£ (n) ttt 

Si -5 II, f&^tffg^-A^l LXIi^S/N'^ - 5 c t 

12. tt<t«^(itttt#fflft7P»©**ci^ lXli2Jy±© 

> &fttt*&tt*tt&©Mte^&&7$T©6tf$flM*n©5 $ 
i xii2^±©^ a yc&®£>titz£nmmmz 

A 2k Mttb < lifiiiU ffifBt&g©!^ li 

ii, *Ei£«gTj&5fcrs*tt3©fca&©&si$iBi£, b«ib 

tt $ n fc # ft ft 1 1 «k 5 58 ft ft tt * © #J m n m o 

13. ii (SI 0 3) ©fiTE4ftSiSfT©lf ?fI;K 

^ttanttij-en^Ks* tr-^y h-f », ^i:fi8*tTiiE* 

8»*fc^6<t*Cfc*ftfttt4»*0||SI 171,11 2 ©^ 

-rn^iiEiii^nfc^ffiami-satt^tfir^©^^^ 
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\f^<y hut, zmt-^y hunzfiK£tz\tmiELTmz¥ 
® £ m $ it ffl £ & ir u * i i & < fc tb i : a $ m ® m % z n o 

• nttfi©w3is. mm. ®gu & 

fg^-A^if ztamftnAJi^m (200) t, AJizntzmm 
*[*i®wffi^f9> (201) mtfrztitzm7f;ft%{z&-i\,sT 

?S ( 2 0 2 ) ir, RE»tt«i:SU ^^n/:^iiI/< 

20 (2 0 3) tmsc tzftmt-tzfrmmz zzmn 
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o 

5 i 7. Ms^, hmt. «rE»»»©Mpjc«rB»tti- y h 
<D®®zt>fto z tzftmtt %m*®mm i 4^mi 6©^ 

5 ©l&ffll 47iMl 7©l^n^t:Ett$n/i^ffifi|«cJ:5«tt 

&t?-£m*©fgffl i 47!?mi 8©^rn^KE«dnfc»tt 

2 0. WE*H»^Sii % ^7hf»;maa-7H;Kl^ 

(c$ijei-rec t«-#®i:i-6it^©ieffl i 475M1 9©^-rn 

2 1. flt-KtLT, Sgogi;^, h 
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mtift^ms £-e±#u ffflie&fs©ig tm^m^^m&m 
*Kcf4®$^T©5ix{ittta^tf9 i \zmmtzz. tznm 

5 22. tstt*©^? hf-v^**ttgftji«#nrifi/j:iitt*© 
©#M£JM-t6&ffi-tr ft it t&ftmttz 

m#®mW 1 4 7!>M 2 1 <Di>1*nM:EttSftfc^«i:j:5 

8ttf*ffc?©ft|fll8ff. 

io 23. md£.m%mm®m&&. mGt&ft#ttt^izi&mmm 
mm i 4 7bS2 2<t>^-rtifriz%E.ftztitzftm®tz£zmni* 

o 

2 5. «««i&*#**flffl5£gi£*;u mmfcUizit^, ®.m® 

> **»$©JMm©iM«BB*E»bfcfc©T*Sc t£# 
20 WLttZWXomm 1 4 7!jM 2 4 ©lr*-rnfrKlBtt£*lfc££ 

2 6. m&mmsiizmfemiz&mttiz v »j #-kb*©ki&* 

*©f&ffl 2 5 rc£ft3ttfc#&tt(cJ:&ttl£{Mfe?-©tt8P£ft 

25 

2 7. j3r3£fctt£ol*T, #*fL Efc. ft*^©*aiT 

#©i5ia i 4 AS2 6 ©t^-rn^(cffitt$nfc»tt«uc 
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io 3o. ®imm^*-y&ttmu mm^ntzmsizMbx. 

15 *l/i*tt«m:*atttft:tj[^©jpj|||gjt 0 

JO HI 4 7!/M3 0©^-rn^tzEtt$nfc^tttt{Cck5»ttft|ft 
^©#JS5I8go 
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3 3. |&£fflg'<*->Hff}&jj^RM;. M^Alt, fSm 

f- * 7i::*f • ttaj£*T9 c t K J: T«#£f£7F 

£#®£-r*fif;fc©i&ffl 3 OCEi^n/^ailcJ:^^ 

io 3 4. mm&m'*?->ikm^&it. &i*&xim&ftmmm 

>*a^-i/ 3 >©B#iyj t £A2k il!J^^U< l*e»U S 

i^rat ml0 ©&&& (n) ttt^J:?^ 

-f5 C b£#Wtt?Zffi%i®mm 1 4 7!;M3 s ©i^r tierce 

a#. fflo^^t < ussu mi^mmomTjk^^if^m^iz 
25 tzz tzftWif? z>m*<D®.w 3 4 ©nrfuMcefcsnfca 

£«K«fcS»tt{*tt*©l!«8iiM 0 
3 6. fttB9©£jfi«lk *a6©frJSSJ, ^st^MS tf*J : ®s^5£ 
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® JCM 1 C^gg^F 8 - 5 2 3 7 8 g 
(D Xltt 2 (#0fleg 6 3 - 7 0 1 6 9 ^, m^) 

gIi##H£ii©:7u-7'©ft#;£5S-e&3o tttttf^fcfi-j £ 

10 ©Ettiittl*. H2H£±18S&4~9*T<::{i. ft»*££Lffi«i£ 
L^U *^©MiE^©^^cD«lia 2 Jiffs 

® Xi3 (#SIf3-l 7 5 3 6 1 ^ - 7f^) 
20 Xltt3TliB«*#fit&$g^Sff-r©lcStL, *«S^BJ-eii 

25 (tV&Zo 

*(SK 3Tli, ^fe I C#- KK^tR°rfi&tt£i&©##r^i&tf 

*n(rj*ts-rs(a»©e«ijiHjai^a:*<#$ii*n, t»f*#a< i c 
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©Kl&fcfK »fr*#*»ff#*<a*(rAA-r -Seizor, 

(3) 4 (#0fl¥ 8 - 6 2 2 2 4 . PSSC) 

® £l$fc5 (#03Bg 6 1 - 6 8 5 6 3 ^, ttXH) 

SiKot,*T©|B^litt^ 0 
© Xltt 6 (#BflBg 62-1 00662-^, 3 > h o >...) 
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® Xt7 (#IDlf 5 - 9 9 9 3 6 f, 7d*) 

»tttt«fl!©mttT*^t, *©£5M£8 1BI3 4 tf- 3 
5 7ffC, r;X^3 6^±^bTf?tt, *©ft«87»&i£ 9 

Lt^U #J&©frtt#©iSB 2 l<o«);?i:, §S©ti:^ 7 
h»©ft«ffi#Mifc$*nF«£B»Lfc±-^ K^«$«<$|g(: 

® £8* 8 5 - 2 8 1 2 3 6 ^, JlCMEffiS^) 

^31^41^2 9 ft ~£ 3 6 tf r^H^SC 4 4 OS 

ski*. (H*-a-r) *<R#e»fu Kii^ 1 5 0 c 

15 C§o, I*^fiigS!5 4 4 ©±ffi(r«|!flSP 4 6, 4 8. 5 0 *<fflft 

. f&S?&&S§5 6*<|E^nSo 8©±{iSt&^U- 

. fcf*> §*I£3K©®£&T& 4 5° Cll«o 0 j £ 
20 ©EiW&So UfrU ttftfttft^^Wffll-rsSRtwffli^jS© 

^ft^-r^.^©^^ii^t> 0 
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